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Synchronization is a universal phenomenon in nature and raise both theoretical
and practical importance. The topics on synchronization include partial synchroniza-
tion, lag synchronization, complete synchronization, cluster synchronization, and so
on. Among them, the studies on cluster synchronization have been received more and
more attentions. In the network, the agents are divided into different clusters accord-
ing to the nodes’ different roles or functions. The objective is to drive the network to
a selected cluster synchronization pattern such that the agents in the same cluster can
achieve consensus, while the consensus values in different clusters could be different.
For reducing the number of control updates and thus resource usage, there is an increas-
ing interest in event-triggered and self-triggered control. There are two basic elements
in event-triggered control: a feedback controller that computes the control input and
a triggering condition that determines when the control input has to be updated. This
thesis aims at designing the control inputs and the corresponding event-triggering func-
tion such that cluster synchronization can be achieved on the multi-agent network using
the proposed event-triggered control strategy. The main contributions of this thesis are
stated as follows.
Firstly, the centralized and decentralized event-triggering controller and the cor-
responding event-triggering function are designed such that the complex network can
realize cluster synchronization. By Lyapunov analysis, we get that the system is stable
under the controller and corresponding condition, then the lower bound for inter-event
intervals is given. Lastly, to show the effectiveness of the control algorithms, the sim-
ulation examples are given , and it is clear that the updated number of the controller
really decreased.
Then, the centralized and decentralized self-triggering controller and the corre-
sponding event-triggering function such that the complex network can realize cluster
synchronization. By Lyapunov analysis, we can see that the system is stable under
the controller and corresponding condition, then we proof that the Zeno behavior is
excluded.
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